Abstract. The qP-wave equation is one of extremely important question in seismic exploration, seismology, and so on. However, its poor stability, the traditional finite difference scheme for qP-wave equation modeling suffer instability easily and numerical dispersion seriously. This paper propose a novel difference scheme for qP-wave simulation, named ONAD method. The numerical results demonstrate that, relative to LWC, the ONAD method for qP-wave has obvious advantages. It's suitable for qP-wave modeling.
The 2016 International Conference on Advances in Energy, Environment and Chemical Science (AEECS 2016) velocity along the symmetry axis, respectively.  and  is Thomsen dimensionless anisotropy parameters [9] .
According to the acoustic approximation 0 0  S V , the phase velocity relationship (1) can be simplified: 2  2  2  2  2  0  2  2  0  2   cos  sin  8  sin  2  1  2  sin  2  1 
Based on equation (2), we follow the Duveneck's work and consider the two order coupled qP wave equations (3) in the rest of this paper. According to the truncated Taylor expansion, we can get (4) into spatial derivatives as where
, the required expressions of high-order spatial partial derivatives can be obtained by using the truncated Taylor-series expansion of P and R at grid points
.According to ONAD method [7] , we can solve equation (5).
Numerical experiments
The first numerical experiment in this section is one homogenous isotropic media with a computational domain km 10 0km 1  .The computational parameters are chosen as the spatial steps Δx=Δz=0.05km and the time step Δt=0.005s. We will simulate the qP-wave propagation in this Fig.1 give the wavefield snapshots of qP-wave at 1s generated by LWC and ONAD method, respectively. From the wavefields, these two numerical results are almost same. However, the snapshot generated by ONADM is very clear without any visible numerical dispersion.The snapshot generated by LWC scheme has serious numerical dispersion. A diamond shape is observed at the center of the wavefield snapshot. It's the ghost of qSV wave which is not eliminated perfectly by acoustic approximation and it is nonphysical. It's harmful for the qP-wave's study.
There are two ways to eliminate the q-SV ghost effect, one is putting the source in a elliptical anisotropic layer and the other is putting the source in a isotropic subregion. Fig.2 is to simulate qP-wave propagation in homogeneous and isotropic media with a computational domain 10km×10km. The computational parameters are chosen as the spatial steps Δx=Δz= 0.025km and the time step Δt=0.002s. The figure shows wave-field snapshots at time1s. Fig.2 shows isotropic layer and elliptic anisotropy layer can suppress qSV wave.
Fig.2 Suppress qSV wave

